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Background: Mobility problems and cognitive deficits related to transferring or moving persons suffering from
dementia are associated with dependency. Physical assistance provided by staff is an important component of
residents’ maintenance of mobility in dementia care facilities. Unfortunately, hands-on assistance during transfers is
also a source of confusion in persons with dementia, as well as a source of strain in the caregiver. The bidirectional
effect of actions in a dementia care dyad involved in transfer is complicated to evaluate. This study aimed to develop
an assessment scale for measuring actions related to transferring persons with dementia by dementia care dyads.
Methods: This study was performed in four phases and guided by the framework of the biopsychosocial model and
the approach presented by Social Cognitive Theory. These frameworks provided a starting point for understanding
reciprocal effects in dyadic interaction. The four phases were 1) a literature review identifying existing assessment
scales; 2) analyses of video-recorded transfer of persons with dementia for further generation of items, 3) computing
the item content validity index of the 93 proposed items by 15 experts; and 4) expert opinion on the response scale
and feasibility testing of the new assessment scale by video observation of the transfer situations.
Results: The development process resulted in a 17-item scale with a seven-point response scale. The scale consists of
two sections. One section is related to transfer-related actions (e.g., capability of communication, motor skills performance,
and cognitive functioning) of the person with dementia. The other section addresses the caregivers’ facilitative actions
(e.g., preparedness of transfer aids, interactional skills, and means of communication and interaction). The literature review
and video recordings provided ideas for the item pool. Expert opinion decreased the number of items by relevance
ratings and qualitative feedback. No further development of items was performed after feasibility testing of the scale.
Conclusions: To enable assessment of transfer-related actions in dementia care dyads, our new scale shows potential for
bridging the gap in this area. Results from this study could provide health care professionals working in dementia care
facilities with a useful tool for assessing transfer-related actions.
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Moving about in the environment is one of the most im-
portant activities of daily living. People with advanced
dementia commonly experience considerable cognitive
impairment and often have impaired motor skills [1].
This impairment interferes with their ability to inde-
pendently change their position from lying, to sitting or* Correspondence: Charlotta.thunborg@mdh.se
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unless otherwise stated.standing [2]. This in turn affects their ability to start and
complete their daily activities. Overall, 89% of residents
with dementia living in long term care facilities are re-
ported to have mobility limitations [1]. Mobility prob-
lems negatively affect the residents’ health and well-
being because they are prone to falling, pressure ulcers,
and pneumonia [3,4].
Caregivers are frequently required to assist people with
advanced dementia execute physical transfers [5]. Provid-
ing hands-on assistance involves a complex interaction of
personal factors (e.g., communicative effectiveness andral. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
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mentia and the caregiver, as well as environmental factors
(e.g., furniture and transfer aids). Among these numerous
factors, dyadic interaction related to physical transfers
places a large burden on both individuals in the care dyad
[6,7] .Therefore, care for mobility limitations needs to re-
flect residents’ characteristics, as well caregivers’ character-
istics and environmental factors.
The mutual effect of transfer-related actions that are
carried out by dementia care dyads can be described in
terms of different “behavioral cues” presented by each
individual. The term “behavior” is usually used to refer
to behaviors of concern according to the Behavioral and
Psychological Symptoms of Dementia consensus state-
ment [8] when discussing people with dementia. Overall,
an action is a part of behavior. To relate behavioral cues
to a transfer situation, these actions can be described in
terms of how the caregiver introduces a transfer to the
person with dementia. In most cases, the actions involve
helping the person with dementia to understand what to
do by providing verbal and non-verbal cues and hands-
on assistance [6]. If actions of the caregiver are ambigu-
ous, the person with dementia might show signs of
physical responses (e.g., grabbing, holding, or gripping
the chair) [5]. This in turn creates pressure on the care-
giver and mutual misunderstanding within the care dyad
[7]. An assessment scale is required for describing and
quantifying the effect of actions on performance of care
dyads for transferring persons with dementia.
Numerous performance-based assessment scales have
been developed because an important part of this trans-
fer is the evaluation process of functional capabilities in
dementia [9]. There are 17 common assessment scales
for recording activities of daily living in individuals with
dementia [10]. Additionally, the use of global rating
scales [11-14] is relevant for evaluation of dementia. The
Neuropsychiatric inventory [15] and the Cohen Mans-
field Agitation index are frequently used in the clinic
[16]. The aim of global rating scales is different from
that of performance-based scales. Generally, global rat-
ing scales provide information regarding overall func-
tioning of a problematic area. These scales do not take
into account environmental factors, mobility-related
actions, and the mutual influence within the care dyad
[17]. Another important aspect is that a scale needs to
address the caregivers’ characteristics (e.g., caregivers’
skills in providing person-centered care [18], assessing
abusive behavior [19], or communication skills [20]. Never-
theless, specific assessment scales addressing hands-on as-
sistance during transferring persons with dementia and
interaction within a care dyad in dementia care facilities
have not been developed.
To design a new scale that focuses on an individual’s
transfer-related actions, the biopsychosocial model [21]along with the Social Cognitive Theory (SCT) [22] can
provide such an approach. The SCT describes the mu-
tual exchange between an individual’s actions (i.e., be-
havior of the care dyad), the contextual environment,
and the individual’s personal characteristics (e.g., care
dyad’s cognition, interactional skills, communication,
and functional ability) [23].
A new scale is needed to examine care dyads’ actions
related to problems of transfer in dementia care facil-
ities. Therefore, this study aimed to develop an assess-
ment scale for measuring actions during staff-assisted
transfers involving residents and caregivers in dementia
care facilities.
Methods
Different steps need to be undertaken to develop an
assessment scale [24]. In this study, four phases were
performed, based on studies by Mahoney et al. [25] and
Fayers and Machin [26]. First, for item generation, we
examined the scientific literature regarding existing
assessment scales. Second, video-recorded situations of
transferring persons with dementia were collected and
analyzed to provide ideas for the items. Third, the first
author created an item pool and experts (registered
physiotherapists) rated the relevance of proposed items
in daily transfer of persons with dementia in special care
units. Finally, we needed to choose a response scale of
the final assessment scale. We drafted and tested the
final scale for feasibility in transferring persons with de-
mentia by observation with video.
Ethical considerations
The Regional Ethical Review Board in Uppsala, Sweden
(dnr 2012/146 and dnr 2009/359) approved the study. If
a person with dementia demonstrated discomfort or
aversion, the video recording was terminated. Proxy con-
sent was gathered from the person’s next of kin by ask-
ing “Do you oppose that your next of kin participate?”
The next of kin was also provided with written and oral
information on the study. Caregivers participating in the
study were also provided with oral and written informa-
tion and they were asked to sign the written and informed
consent to participate.
Phase 1. Literature review for item generation
The purpose of the literature review was to identify
existing assessment scales that are related to transfer-
related actions of care dyads in terms of biopsychosocial
factors of interest for item generation.
We conducted purposive sampling through examination
of the current scientific literature, regulatory guidelines,
and clinical practice guidelines. The first author performed
a review of the literature during November 2012 to March
2013. The following databases were used: PubMed, Psych
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dementia care, assessment scale, and daily activity. More-
over, for the caregivers’ field, the combined keywords were
measurement, dementia caregiving, and interaction. Only
assessment scales based on empirical studies, written in
English, and published from January 1980 to 2013, were
included.
Phase 2. Video-recorded situations of transferring persons
with dementia for item generation
The purpose of video observation was to capture the ac-
tions of dementia care dyads as they moved persons with
dementia. Video also enabled interpretation of actions to
create items.
Video recordings of transferring persons with dementia
(n = 7) were gathered by the first author. Non-participant
observations were used as the principle method. Two
cameras allowed each transfer situation to be viewed from
two different angles. Brief logbook notes complemented
video-recorded data that were not captured by the films
(e.g., if another caregiver or resident was entering the
room). Inclusion of transfer situations was consecutively
performed. For the video recordings, residents (n = 3)
whom staff identified as having mobility problems when
they needed to be transferred were chosen according
to Lawton et al. [1] (i.e., being on one’s feet, changing
position, and changing location) (see Table 1 for sam-
ple characteristics).
Three persons with dementia and 10 professional care-
givers gave their informed consent to participate in the
video observations. Additionally, we gathered proxy con-
sent from the person with dementia’s next of kin. The
first author performed the Mini Mental State Examin-
ation [27]. Video-recorded sessions were as follows: 1)
awaken, get out of bed, and walk to the day room (n =
1); 2) awaken, get out of bed, and walk to the toilet (n =
3); 3) get out of a chair, walk, and get into an armchair
(n = 1); 4) get out of bed, walk, and get into a wheelchair
(n = 1); and 5) get out of a chair in the day room, walkTable 1 Sample characteristics of video observations
Characteristics Caregivers (n = 10 ) Persons with
dementia (n = 3)
Age, years, mean (range) 43 (30–58) 83 (78–90)







MMSE: Mini-mental state examination. *Less than or equal to 23 points
indicates cognitive impairment.back to one’s own apartment, and lie down on the bed
(n = 1). The first author performed the analysis accord-
ing to biopsychosocial aspects of transferring persons.
Phase 3. Creating the item pool and rating the relevance
of proposed items
The purpose of phase three was to create the item pool,
rate the relevance of each item, and choose the items for
the final assessment scale.
The first author generated the item pool through the
results from phases one and two. Analysis performed by
the research team resulted in an item pool consisting of
93 items. Of the 93 items, 51 items were related to ac-
tions of the person with dementia and 42 were related to
the caregivers’ actions in situations of assistance during
transferring persons with dementia. In the next step, the
item pool was sent by e-mail to 54 experts (registered
physiotherapists). The experts were asked to rate the
relevance of each item on a 4-point Likert scale (1 = not
relevant, 2 = somewhat relevant, 3 = quite relevant, and
4 = highly relevant). They were also asked to provide de-
tailed qualitative comments regarding the item pool. Fif-
teen experts chose to participate. A modified Delphi
process [28,29] containing one round was used. The first
author reviewed and analyzed all submitted ratings and
comments from the experts. Analyses of the scores from
the relevance ratings were performed by computing the
Item Content Validity Index (Item-CVI) [30] with IBM
statistical software SPSS Statistics for Windows, version
19.0 (Armonk, NY: IBM Corp). The relevance rating
score in relation to the number of experts when there
are more than five experts must be at least 0.83. We
chose the lowest relevance score of 0.93 for inclusion
of items in the assessment scale, which means that 14/
15 experts scored the item as relevant or highly rele-
vant. Abstraction of qualitative feedback from the
experts was performed by analyzing and carefully de-
liberating all comments for suggestions of construc-
tion of items, an additional file shows this in more
detail (see Additional file 1).
Phase 4. Expert opinions on the response scale and
feasibility testing of the assessment scale
The purpose of the last phase was to identify the appro-
priate response scale for the assessment scale, and to test
the new scale for feasibility in situations of helping
transfer a person with dementia.
The response scale and the number of points in the
assessment scale were discussed in one meeting with six
research colleagues. Four PhD-level students and two
professors who were within the area of health, care and
welfare, took part in the discussion. They discussed the
pros and cons of two different response scales (i.e., the
0–10 Numeric Rating Scale [31] and the 7-point Likert
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scale.
In the feasibility test, different situations of helping to
move persons with dementia were included. Transfer sit-
uations were randomized from an earlier data collection
(video observations). The first author performed the test
by observing and scoring the video-recorded transfer
situations by using the new scale. In total, eight care
dyads consisting of eight persons with dementia and
nine caregivers were included. Inclusion criteria of care
dyads were based on observation of three characteristics
of mobility problems in persons with dementia. These
characteristics were being on one’s feet, changing pos-
ition, and changing location [1]. The feasibility test
should provide information to the research team regard-
ing the usability of the assessment scale and uncover any
misfits in item construction or scaling responses.
Results
The results are arranged in the order in which the devel-
opment process was performed. In order to provide the
results of each phase with a context, some explanations
of the results are provided in the text.
Phase 1
We did not find any papers that addressed assessment
scales in the specific topic of interest (i.e., transfer-
related actions of dementia care dyads). Nevertheless, a
total of 42 papers were examined on the relevance for
covering biopsychosocial aspects for item generation ad-
dressing dyadic interaction in transfer of persons with
dementia. In total, 15 papers were included. The papers
addressed the following: scales of activities of daily living
(e.g., characteristics associated with limitations in mobil-
ity) [33-37], cognitive disability (e.g., characteristics asso-
ciated with the understanding of the particular situation
of transfer) [38-40], and communication difficulties
(e.g., verbal and non-verbal cues) in individuals with de-
mentia disease [41-44]. Assessment scales that addressed
characteristics of caregivers’ actions in daily caregiving
situations were also included for item generation [20,45].
These included verbal and non-verbal caregiver strat-
egies to facilitate communication and understanding in
persons with dementia [46].
Phase 2
The video recordings captured verbal and non-verbal ac-
tions and cues. These represented items addressing com-
munication strategies of the caregiver, as well as actions
representing transfer-related interactions in the care
dyad. An example of one of these items was that actions
addressing discomfort were expressed as verbal com-
plaints and non-verbal cues (e.g., clenched teeth and
rocking) of the person with dementia. This in turn gaveinput to items related to that type of action in the per-
son with dementia. Information of who participated in
the transfer (one or two caregivers) and which of the
caregivers directed the interaction were recognized as
important factors. Watching movement cycles beginning
with a clear observable or audible caregiver action or
prompt directed towards the person with dementia to
engage in the transfer situation gave ideas for items
addressing caregivers’ different actions to trigger motor
activity. Furthermore, ideas that covered actions empha-
sizing the extent to which the transfer situations were
prepared by the caregiver were generated (e.g., if a
walker or a wheelchair were ready to be used).
Analysis of relevance of items as computed with the
Item-CVI resulted in inclusion of 24 items. For further
refinement, double negation in some of the items was
removed by reformulation. The qualitative feedback and
opinions on wording used to describe the constructs in
the items are described in the Additional file 1. According
to the comments from the experts, there was a need for
generalization and specification of some items, as prob-
lems of expression were identified (see Additional file 1).
To gain clarity, this process resulted in a 17-item assess-
ment scale. The first eight items cover the actions of per-
sons with dementia and the next nine items cover the
caregivers’ actions in situations of helping transfer a per-
son with dementia, see Figure 1 for further description of
the generation of items.
Phase 3
Expert panel discussions resulted in a seven-point re-
sponse scale for the new scale, with anchor points of
one (optimal) and seven (non-optimal). The expert dis-
cussions covering the interpretation of the new assess-
ment scale resulted in a multi-item scale with a total
score that is separate for persons with dementia and
caregivers, as well as individual item scores. The sum-
mary score for each area indicates the possible presence
of problematic interactional transfer-related actions of
the care dyad from a biopsychosocial perspective. The
range in score of the person with dementia area can be
8–56 and that of the caregiver can be 9–63 points.
Lower scores indicate a higher ability to perform inter-
actional transfer-related actions in both areas (see Table 2
for further description of items).
Phase 4
Identification and scoring of all items were found to be
satisfying. However, we observed that the two discomfort
items could be part of the pain-related actions of indi-
viduals with dementia. Rating of all 17 items for every
video took between 1 and 3 minutes, with a total of
approximately 20 minutes for all videos. Interaction is
bidirectional by nature. Therefore, sometimes actions of
Figure 1 Flowchart for the generation process (phases 1–4) of items (n). Phases 1–4 describing the inclusion and exclusion process of items
of persons with dementia, the caregivers, and agreement of the items. Exact item generation process see Additional file 1. *Experts participating
(n = 15); **experts providing comments (n = 7).
Table 2 Description of items
DIDTAS – Items for persons with dementia (PWDs)
1. PWD is able to remain attentive in the transfer situation
2. PWD is able to actively participate in the transfer situation
3. PWD has goal-orientated movement patterns in the transfer
situation
4. PWD moves at a goal-orientated tempo
5. PWD has bodily control in relation to his/her surroundings
6. PWD does not express discomfort through body language in the
transfer situation
7. PWD does not express discomfort through words/sounds in the
transfer situation
8. PWD is independent in the transfer situation
DIDTAS – Items for caregivers
9 Caregiver provides instructions for transfer just before beginning
transfer
10. Caregiver provides a clear verbal command about transfer
11. Request for transfer is followed by the caregiver waiting for a PWD
to respond
12. If two caregivers are present, one of them assists with cooperation
of the PWD □ Not applicable
13. Transfer situations are performed in a safe manner for the PWD
14. Caregiver adapts their actions to facilitate the transfer situation of
the PWD
15. Caregiver maintains contact with the PWD during the transfer situation
16. Transfer aids are available before the start of the transfer situation
17. Interaction with the PWD is optimal for the transfer situation
DIDTAS: Dyadic interaction in dementia transfer assessment scale.
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cult to identify and rate. To orient the items, the person
with dementias’ and the caregivers’ area was managed at
the same page. Transfer aids were present in all transfer
situations. Therefore, actions related to the item of
transfer aids available before the start of transfer were
easy to observe and rate. Generally, the feasibility test
showed that transfer-related actions presented by de-
mentia care dyads could be identified and scored, with
no obvious redundancy of items.
Discussion
This study resulted in a new 17-item assessment scale
that measures dementia care dyads’ transfer-related ac-
tions during staff-assisted transfer situations at special
care units. To the best of our knowledge, no other scale
can assess the bidirectional influence of transfer-related
actions created by care dyads. An earlier review of
Alzheimer’s disease scales stated that assessment criteria
of cognition, communication, behavior and activity of
daily living were the most clinical relevant areas to be
included in a new scale [10]. Additional endpoints con-
sidered as clinical relevant as well were patient’s quality
of life and caregiver burden. Except for the latter two,
the newly developed assessment scale concern these
areas, which can be considered as a strength.
For physiotherapists and occupational therapists work-
ing in dementia care facilities, our new scale provides
proxy reporting by observation on transfer of persons.
When developing a new scale, describing the raters’ spe-
cial educational requirements, as well as the features of
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this study, the intended users’ initial training or special
educational requirements were used to assess motor skills
and transfer-related actions of dementia care dyads.
According to Fayers and Machin [26], development of a
new assessment scale should follow specific sequences,
and each of the nine suggested phases should be docu-
mented thoroughly. In the current study, the four phases
included a total of seven steps out of the nine recom-
mended steps [26], which can be considered as a strength.
The first author of this study performed a literature re-
view of previously published scales, as recommended by
several authors [24,26,47]. If two independent reviewers
had assessed the scales for suitability and quality, this
would have increased the quality of the present study.
However, the literature review was guided by the biopsy-
chosocial framework and assessment scales in related
areas that contributed to ideas of item generation.
Examining related areas concerning similar problems
is recommended [24], and this could be considered as
a strength of our study. In our study, the fields of
neuropsychological disability [48,49] autism disorders
[50], and interaction-communication with infants [51]
provided a useful contribution to addressing dyadic
interaction.
In the current study, the theoretical framework of the
biopsychosocial model and the features of SCT provided
a basis for development of a new scale that addresses
transfer-related actions in dementia care dyads. The util-
ity of a theoretical framework and its application in de-
velopment of an assessment scale has been debated.
DeVellis [47] asserted that a theory plays a major role in
conceptualization of the measurement problem. This in
turn, means that the researcher needs detailed know-
ledge on the phenomena and the abstract relationship
that exists to identify items consistent with a theory.
However, Worthington and Whittaker [52] stated that
the theoretical and the rational and logical approaches
are no longer popular methods in development of scales.
Instead, the empirical approach, which also uses statis-
tical analysis (e.g., confirmatory factor analysis of item
responses), is the preferred model to form homogenous
item groupings [26]. In this study, confirmatory factor
analysis was not applicable because of the low amount
of data from video observations. This is a limitation to
the study. However, the development process guided by
a theoretical approach and confirmatory factor analysis
approach are not mutually exclusive. In the future, a
study needs to be designed for factor analysis as a rec-
ommended part of domain structure and construct
validity.
Video observation in our study offered the potential
for a detailed analysis and information regarding
actions related to “here and now” (e.g., non-verbalactions related to caregivers’ hands-on assistance). De-
termining the exact expression of each action can be
difficult. However, with video recording, manifestation
of actions could be viewed on numerous occasions,
which increased the chance to identify actions that
could ease construction of items. The first author per-
formed the analysis, aiming to identify aspects of
transfer-related actions that could be interpreted
within the biopsychosocial framework. However, no
predefined categories were identified, which is a limi-
tation to this study.
There are two main issues when conducting video ob-
servations in dementia care facilities. One issue is the
phenomena of “subject reactivity” [53]. The other issue
is the highly important ethical consideration about issues
that may arise when seeking informed consent from per-
sons with dementia to be video-recorded. With regard
to subject reactivity, there were too few video observa-
tions for each dementia care dyad to investigate the un-
awareness of the subjects who were participating. This is
a limitation and might have caused bias to the item gen-
eration process. However, the unpredictability of each
care dyad’s transfer actions is often too complex to have
time to direct one’s behavior in another direction.
Therefore, in this study, we did not know if subject re-
activity was a problem. With regard to ethical consider-
ations, we cannot always be certain that a person with
dementia really understands what he or she is agreeing
to. However, it is possible to determine when they no
longer want to participate. As proposed by Heggestad
et al. [54], moral sensitivity guided the whole process in
the present study when video recording individuals with
dementia.
The expert review of proposed items was to build-up
criterion validity of the scale [26] and is important for
the scale development process [55]. Unfortunately,
only one round of the modified Delphi technique [47]
was used in this study. However, the high level of
expertise of the 15 experts providing qualitative feed-
back contributed to reducing the ambiguity of items.
Furthermore, the Item-CVI, which computed the rele-
vance of each item [30], resulted in a cut-off point
(0.93) for inclusion of items (i.e., 14 of 15 experts
rated the item as relevant or very relevant), which is a
strength of this study.
Construct and face validity could have been evaluated
if the recommended step of patient interviews [26] had
been performed. Unfortunately, this step was not applic-
able in this study because of the cognitive deficits of in-
dividuals with dementia living in special care units.
However, interviews of caregivers might have helped
take the caregivers’ concerns into consideration. There-
fore, not performing caregiver interviews could be a
limitation of this study.
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chor points of one and seven offers the rater sufficient
points of discrimination to be sensitive to changes, with-
out having to maintain too many response options in
mind (i.e., compared with the 0–10 response scale) [24].
This is a strength of our study, which can increase the
usability of the assessment scale.
The feasibility test provided evidence that all items
could be identified and rated, and no further revision
was needed. Feasibility testing is one of the most import-
ant steps in the development process of an assessment
scale [26,24]. However, discussing the first author’s in-
volvement in the feasibility test is important for bias of
the results. We cannot prove that the items of our as-
sessment scale are a valid operationalization of the con-
struct or that the constructs are a valid representation of
actions [26].
Future methodological steps should address the reli-
ability and validity of our scale. Investigation of inter-
and intra-rater reliability need to be undertaken before
the scale is used in research and/or in clinical practice.
Additionally, future studies should aim to investigate the
sensitivity and whether constructs of items behave in
line with expectations.
Conclusion
This study reported the development of a new assess-
ment scale that measures transfer-related actions of de-
mentia care dyads. The development process, including
four phases, was iterative and comprehensive, using the
biopsychosocial model and the approach presented by
the SCT as guidance. A literature review and video re-
cordings were used for ideas for the item pool. Item-
CVI and expert qualitative feedback reduced the number
of items. The feasibility test showed that all items could
be identified and rated. Therefore, our assessment scale
could be useful for physiotherapists and occupational
therapists in their clinical work of assessing situations of
helping transfer persons with dementia in special care
units. Our study makes a significant contribution to
bridging the gap in the area of assessment of transfer-
related actions of care dyads.
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for items for constructing items in the final assessment scale.
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